What is claimed is: * 

1 . A memory, comprising/ 

a plurality of memory cells providing at least 256 meg of storage; 
a plurality of peripheral devices for writing information into and reading information out of 
said plurality of memory cells; 
a power supply; 
a plurality of pads; and 

not more than two layers of metal conductors providing interconnection between said 
plurality of memory cells, said plurality of peripheral devices, said power supply, and said plurality 

of pads. r^^l ^ 

2. The memory of clain^"wlierein said memory is fabricated on a die approximately 
24.7 mm by 15 mm. 

3. The memory of claim 1 wherein said plurality of memory cells is arranged into a 
plurality of individual arrays, said individual arrays being organized into rows and columns to 
form a plurality of array blocks. 

4. The memory of claim 3 wherein said plurality of peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent rows of individual arrays and a plurality 
of row decoders positioned between adjacent columns of individual arrays. 

5. The memory of claim 4 additionally comprising digitlines extending through each 
of said plurality of individual arrays and into said sense amplifiers, and I/O lines running between 

adjacent rows of individual arrays! and through said sense amplifiers, said sense amplifiers 

fj 

including circuits for transferring signals on said digitlines to said I/O lines. 
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6. The memory of claim 5 additionally comprising datalines running between adjacent 
columns of individual arrays and through said row decoders to form intersections with said I/O 
lines, said plurality of peripheral devices including a plurality of multiplexors positioned at certain 
of said intersections of said I/O lines and said datalines for transferring signals on said I/O lines to 
said datalines. 

7. The memory of claim 6 wherein said plurality of array blocks is organized into a 

/ 

plurality of array quadrants, and wherein said plurality of peripheral devices includes an array I/O 

/ 

block for servicing each of said array quadrant^S^lurality of data read multiplexers responsive to 
said array I/O blocks, a plurality of data output buffersres^onsive to said plurality of data read 




multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers 

U / 

for making the read data available at said plurahtybf pads. 

V 

8. The memory of claim 7 wherein said plurality of peripheral devices includes a 

plurality of data in buffers response to data available at said plurality of pads and a plurality of 

/ 
i 

data write multiplexors responsive to said plurality of data in buffers and wherein said array I/O 

■/ 

blocks are responsive to said plurality of data write multiplexors. 

•j 

9. The memory of claim 8 additionally comprising a data test path circuit interposed 

i 

between said array I/O blocks and said plurality of data read multiplexers. 

10. The memory of claim 9 wherein said individual arrays of memory cells include 

memory cells arranged in rows and columns, said memory additionally comprising logic for 

I 

cycling through sets of rows of cells in response to an all row high test request. 

(• 

11. The memory of claim 3 wh&rein said metal conductors form a , web around each 

f 

array block and a grid within each array block. 

i" 

i« 
i 
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12. The memory of claim 3 additionally comprising switches for disconnecting each of 
said plurality of array blocks from said power supply. 

13. The memory of claim 12 wherein said^power supply has a modular design such 
that certain modules can be shut down in response y to the number of array blocks connected to 
said power supply. 

14. The memory of claim 1 wherein said power supply has a modular design such that 

/ 

certain modules can be shut down in response to a refresh mode of operation. 

15. The memory of claim 1 wherein said pads are centrally located. 

16. The memory of claim 15 wherein^aid power supply is positioned proximate to said 
pads. U^/ 

17. The memory of claim /l wherein said power supply includes a voltage regulator for 



producing an array voltage, voltage pumps for producing boosted voltages, and a voltage 
generator for producing a bias voltage for use by said random access memory. 

/ 

18. The memory of claim 17 additionally comprising a sequence circuit for controlling 

the sequence in which said voltage regulator, voltage pumps, and voltage generator are powered 

i 

up. / 

19. A memory fabricated on a die, comprising: 

a plurality of memory cells providing at least 256 meg of storage; 

/ 

a plurality of peripheral devices for writing information into and reading information out of 
said plurality of memory cells; 
a power supply; 
a plurality of pads; and 

i 
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layers of metal conductors for providing interconnections between said plurality of 
memory cells, said plurality of peripheral devices, said powen'supply, and said plurality of pads, 

and wherein the die is approximately 24.7 mm by 15 mm. j 

// 

20. The memory of claim 1 wherein said layers of metal do not exceed two. 



21 . The memory of claim 19 wherein said plurality of memory cells is arranged into a 

jl 

j plurality of individual arrays, said individual arrays being organized into rows and columns to 

O / 
17% form a plurality of array blocks. / 

m / 

j lj 22. The memory of claim 21 wherein said plurality of peripheral devices includes a 

if » / 

jjr plurality of sense amplifiers positioned betweptf^djacent roks of individual arrays and a plurality 

of row decoders positioned between adjac^rt^olurm arrays. 
0\ 23 • The memory of claim 23 additionally comprising digitlines extending through each 

Hi of said plurality of individual arrays and into^ud sense amplifiers, and I/O lines running between 
" adjacent rows of individual arrays and through said sense amplifiers, said sense amplifiers 

including circuits for transferring signals on said digitlines to said I/O lines. 

/ 

24. The memory of claim 23 additionally comprising datalines running between 
adjacent columns of individual arrays and through said row decoders to form intersections with 
said I/O lines, said plurality of peripheral devices including a plurality of multiplexors, positioned 
at certain of said intersections of said I/O lines and said datalines for transferring signals on said 
I/O lines to said datalines. 

25. The memory . of claim 24 wherein said plurality of array blocks is organized into a 

H 

plurality of array quadrants, and wherein said plurality of peripheral devices includes an array I/O 

. : I ' 

block for servicing each of said array quadrants, a plurality of data read multiplexers responsive to 

said array I/O blocks, ajplurality of data output buffers responsive to said plurality of data read 
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multiplexers, and a plurality of data pad drivers responsive lo said plurality of data output buffers 
for making the read data available at said plurality of pads/ 



26. The memory of claim 25 wherein said plurality of peripheral devices includes a 

/ 
iji 

plurality of data in buffers response to data available at said plurality of pads and a plurality of 



data write multiplexers responsive to said plurality of data in buffers and wherein said array I/O 

/ 

blocks are responsive to said plurality of data write multiplexers. 

/ 

27. The memory of claim 26 additionally comprising a data test path circuit interposed 

, J / 

between said array I/O blocks and said plurality of data rMd multiplexers. 

28. The memory of claim 27 wh^reiraaid^dividual arrays of memory cells include 
memory cells arranged in rows and column^said memory additionally comprising logic for 
cycling through sets of rows of cells in response to an all row high test request. 

29. The memory of claim 21/ wherein said metal conductors form a web around each 
array block and a grid within each array block. 

30. The memory of claim 21 additionally comprising switches for disconnecting each 

/ 

of said plurality of array blocks from said power supply. 

3 1 . The memory of claim 30 wherein said power supply has a modular design such 

J 

that certain modules can be shut down in response to the number of array blocks connected to 



said power supply. 



ft 



32. The memory such that of claim 19 wherein said power supply has a modular 

/ 

design such that certain modules can be shut down in response to a refresh mode of operation. 

/ 

33. The memory/of claim 19 wherein said pads are centrally located. 

34. The memory of claim 33 wherein said power supply is positioned proximate to said 



pads. 



/ 
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35. The memory of claim 19 wherein said power /upply includes a voltage regulator 
for producing an array voltage, voltage pumps for producing boosted voltages, and a voltage 

generator for producing a bias voltage for use by said random access memory. 

jj 

36. The memory of claim 35 additionally comprising a sequence circuit for controlling 



the sequence in which said voltage regulator, voltage pumps, and voltage generator are powered 

/ 

up. 

37. A memory, comprising: 

/ 

a plurality of memory cells providing'at least 256 meg of storage, said memory calls being 
fabricated at a density of 791,350 bits^per square mil; / 

( k 7 

a plurality of peripheral deuces foys^it^ginfonnation into and reading information out of 
said plurality of memory cells; 
a power supply; 

a plurality of pads; and / 

/ 

layers of metal conductors for providing interconnections between said plurality of 

memory cells, said plurality of peripheral devices, said power supply, and said plurality of pads. 

/ 

38. The memory of claim 37 wherein said layers of metal do not exceed two. 

39. The memory of claim 37 wherein said memory is fabricated on a die approximately 
24.7 mm by 15 mm. / 

/ 

40. The memory of claim 37 wherein said plurality of memory cells is arranged into a 
plurality of individual arrays, said individual arrays being organized into rows and columns to 



form a plurality of array blocks. 
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41 . The memory of claim 40 wherein said plurality ©f peripheral devices includes a 
plurality of sense amplifiers positioned between adjacent ro\y' of individual arrays and a plurality 
of row decoders positioned between adjacent columns of individual arrays. 

42. The memory of claim 41 additionally comprising digitlines extending through each 

of said plurality of individual arrays and into said sense amplifiers, and I/O lines running between 

! / 

adjacent rows of individual arrays and through said sense amplifiers, said sense amplifiers 

r . / 

0 including circuits for transferring signals on said digitlines to said I/O lines. 

h % i 

1 j 43. The memory of claim 42 additionally comprising datalines running between 

ll adjacent columns of individual arrays and through laid row deciders to form intersections with 
.( said I/O lines, said plurality of peripheral de^ces^cluding^plurality of multiplexers, positioned 
at certain of said intersections of said I/O lines and said data lines for transferring signals on said 
I/O lines to said data lines. j-^ 

44. The memory of claim 43 wherein said plurality of array blocks is organized into a 
plurality of array quadrants, and wherein said plurality of peripheral devices includes an array I/O 

block for servicing each of said array quadrants, a plurality of data read multiplexers responsive to 

f 

said array I/O blocks, a plurality of data output buffers responsive to said plurality of data read 
multiplexers, and a plurality of data pad drivers responsive to said plurality of data output buffers 
for making the read data available at said plurality of pads. 

/ 

45. The memory of claim 44 wherein said plurality of peripheral devices includes a 
plurality of data in buffers response to data available at said plurality of pads and a plurality of 

:i 

data write multiplexers responsive ^to said plurality of data in buffers and wherein said array I/O 

I ' 

blocks are responsive to said plurality of data write multiplexers. 
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46. The memory of claim 45 additionally comprising a data test path circuit interposed 
between said array I/O blocks and said plurality of data read multiplexers. 

47. The dynamic random access memory of claim 46 wherein said individual arrays of 
memory cells include memory cells arranged in rows and columns, said memory additionally 

/ 

comprising logic for cycling through sets of rows of cells^in response to an all row high test 
ft request. 

J 48. The memory of claim 40 wherein said mfetal conductors form a web around each 

) / 
| array block and a grid within each array block. j . 

* 49. The memory of claim 40 additionally/Eomprising^witches for disconnecting each 

, of said plurality of array blocks from said power sup^l^^^^ 

j 50. The memory of claim 49 wherein said power supply has a modular design such 

J that certain modules can be shut down in response/to the number of array blocks connected to 
said power supply. / 

5 1 . The memory of claim 37 wherein /said power supply has a modular design such 
that certain modules can be shut down in response to a refresh mode of operation. 

52. The memory of claim 37 wherein said pads are centrally located. 

53. The memory of claim 52 wherein said power supply is positioned proximate to said 

pads. 

54. The memory of claim 37 ^herein said power supply includes a voltage regulator 
for producing an array voltage, voltage pumps for producing boosted voltages, and a voltage 



generator for producing a bias voltage for use by said random access memory. 
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55. The memory of claim 54 additionally o^fiprising a sequence circuit for controlling 
the sequence in which said voltage regujato^fvoltage pumps, and voltage generator are powered 
up. 

56. A die carron^ a 256 meg memory device, said die-having not more than two layers 
of metal conductors 

57. A dynamic random access memory, comprising: 

13 1 / 

,h a plurality of individual arrays of memory cells, said individual arrays organized into rows 

v I 

01 and columns to form a plurality of array blocks/ 

fjl 

"- 3 i 

: 1 



a plurality of pads located centrally wp respect to said array blocks; 



i Ql 



proximate said plurality of pads for generating a 



a plurality of peripheral devices for transferring data between said memory cells and said 
m plurality of pads; 

a plurality of voltage supplies lojj 

Li 

" c plurality of supply voltages; and 

a power distribution bus for delivering said plurality of supply voltages to said individual 
arrays and said plurality of peripheral devices. 

58. A power distribution hps for a memory device constructed of memory blocks 

organized into an array, said bus comprised of a first plurality of conductors for carrying the 

fj 

voltages used by the array and fonmng a web surrounding each of the blocks of the array, and a 
second plurality of conductors exjfending from said web into each of the memory blocks to form a 
grid within each of the memory jilocks. 

59. A dynamic random access memory, comprising: 
an array of memory cells; 



J 
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a plurality of peripheral devices for writing dataflnto said memory cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies for generating plurality of supply voltages, at least one of 
said voltage supplies being a voltage regulator comprised of a plurality of power amplifiers and 
wherein said power amplifiers are organized into ^a plurality of groups operable in one of separate 
and concurrent operating modes to achieve prwietenjtmed levels of output power; and 



a power distribution bus for deliveringjjsaid phjj^fity of supply voltages to said array and 
said plurality of peripheral devices. 

60. A voltage regulator for a dynamic random access memory, said voltage regulator 
comprising: 

a voltage reference circuit for producing a reference voltage; 

a plurality of power amplifiers for /developing a supply voltage for supplying power to the 
dynamic random access memory, said p#wer amplifiers being responsive to said reference voltage 

and having a gain greater than one; anc 

I 

a control circuit for producing control signals for controlling said plurality of power 
amplifiers. 

61 . A dynamic random iccess memory, comprising: 
an array of memory cells'donfigured in separately controllable array blocks; 

a plurality of peripheral 'devices responsive to external signals for writing data into said 

// 

array blocks and for reading dpta out of said array blocks; 

a plurality of voltage^supplies for generating a plurality of supply voltages, at least one of 

I 

said voltage supplies bein^a voltage regulator comprised of a plurality of power amplifiers and at 

11 

least one of said power amplifiers being associated with each of said array blocks; 
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a plurality of power distribution switches; and 



a power distribution bus for delivering said 3 



plurality of supply voltages to said array 



blocks through said plurality of switches and to said plurality of peripheral devices, and wherein 
said plurality of peripheral devices includes logic for controlling each of said plurality of 

j 

switches and for controlling the state of each of said power amplifiers. 

62. A voltage regulator for a dynamic random access memory having an array divided 

I 

into array blocks, said voltage regulator comprising: 

a voltage reference circuit for produciiij^reference voltage; 



multiple power amplifiers for develop! a sjipjd^ voltage,_said power amplifiers arranged 



such that certain of said power amplifiers sup] 




wer to certain of the array blocks; and 



control circuitry for disabling a power amplifier when the array block associated therewith 
is disabled. 

63. A power supply for a dynamic random access memory having a plurality of array 
blocks and a plurality of pads located centrally/of the array blocks, said power supply comprising: 

a plurality of voltage supplies located proximate to the plurality of pads for producing 
supply voltages for the plurality of array blocl 

64. A dynamic random access mepiory, comprising: 
an array of memory cells; 

a plurality of peripheral devices for;^riting data into said memory cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies for e/enerating a plurality of supply voltages, at least one of 

if 

said voltage supplies being a voltage pump comprised of a plurality of voltage pump circuits and 
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wherein said voltage pump circuits are organizjdirito a plurality of groups operable in one of 
separate and concurrent operating mode^o aphteve predetermined levels of output power; and 
a power distribution bus fof'JlpHvering said plurality of supply voltages to said array and 
said plurality of peripheraLd^vices. 

65. A vfiltage pump for an integrated^ircuit, comprising: 

a plurality of voltage pump circuitsjsfperable in response to a clock signal input thereto, 
said plurality of voltage pump circiiitsj^eing^ivided into a plurality of groups for operation in 
response to an enable signal pro<Jfc(ce<rby the integrated circuit in one of separate or concurrent 
operating modes to achieve of edetermined levels of power output; 
an oscillator circuit for producing said clock signal; and 

a regulator tircuit for producing first signals for controlling said oscillator circuit. 

66. A dynamic random access mepory, comprising: 
an array of memory cells; 

a plurality of peripheral devices fcjf writing data into said memory cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies ifesptmsive to an external voltage for generating a plurality 
of supply voltages for use by said aiVay ^nd said plurality of peripheral devices, one of said 
plurality of voltage supplies including a voltage generator producing an output voltage; 

a voltage detection circuity responsive to said output voltage for producing an overvoltage 
signal and an undervoltage signed indicative of whether the output voltage is within a first 
predetermined range; and 

a logic circuit responsive to said overvoltage and said undervoltage signals for providing 

an indication of the stability m the voltage generator. 

I 
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67. A stability sensor for a voltage generatory/mch utilizes pullup and pulldown 
currents for regulation purposes, said sensor comprising 

a current source responsive to/dn|( N gf'^^ullup and pulldown currents for producing a 
source current indicative of the current: 

a resistor for generating^ voltage in response to the source current; and 
an overcuirent^ci^euit responsive to said voltage for producing a signal indicative of an 
excessive amount of/one of the pullup and pulldown current. 

68. A dynamic random access memgiy, comprising: 
an array of memory cells; 

a plurality of peripheral d£yi6£»$ for writing data into said memory cells and for reading 
data out of said memory cells; 

a plurality of voltage^su^pBes responsive to an external voltage for generating a plurality 
of supply voltages for by said array and said plurality of peripheral devices; and 

a powerup sequence circuit for controlling the powering up of certain of the plurality of 
voltage supplie^in response to the condition of previously powered up voltage supplies. 

69. A powerup circuit for an integrated/circuit having a voltage supply responsive to a 
voltage external to the integrated circuit and generating a feedback signal, said powerup circuit 
comprising: 




a first circuit portion responsive mthe^dernal voltage for producing a first output signal 
indicative of whether the external volt^g^ is above a predetermined value; and 

a second circuit portion responsive to said first output signal and the feedback signal for 

/ 

producing a first enable signal to enable the voltage supply. 

/ 
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70. A dynamic random access memory, comprising: 

an array of memory cells, each comprised of two storage elements; 

/ 

a plurality of peripheral devices for writing data into said memory cells and for reading 
data out of said memory cells; 

a plurality of voltage supplies responsive to an external voltage for generating a plurality 



of supply voltages for use by said array and said plurality of peripheral devices; and 

/ 

test mode logic for determining whether the memory is in a test mode, and wherein said 
plurality of peripheral devices includes a latch circuit responsive to a first external signal when the 
memory is in the test mode, for latching data'stored in a fij^? group of memory elements, and a 
write enable circuit responsive to a second e?rt^mdsigjidl when said memory is in the test mode, 

y 

for enabling the latched data to be writtenko a second group of memory elements. 

71 . A method of testing a plurality of memory elements organized in a plurality of 
rows, comprising the steps of: 

writing test data into a first rowibf memory elements; 

latching the test data from the Jirst row of memory elements in response to a first external 

signal; 

writing the latched test data|into a first group of memory elements in response to a second 
external signal; 

reading the test data fromfthe second group of memory elements; and 



comparing the test data read from the second group of memory elements with the test data 



written to the first row of memory elements. 

72. A dynamic random access memory, comprising: 
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a plurality of individual arrays of memory cells, said individual arrays organized into rows 
and columns to form a plurality of array blocks; 

a plurality of peripheral devices for writing information into said memory cells and for 

/ 

reading information out of said memory cells, said plurality of peripheral devices including a 

/ 

plurality of sense amplifiers positioned between adjacent rows of individual arrays in said array 

/ 

blocks and a plurality of row decoders positioned between adjacent columns of individual arrays 
in said array blocks; and 

a plurality of voltage supplies for generating a plurality of supply voltages for use by said 

array blocks and said plurality of peripheral devices, and wherein 

// / 

said plurality of individual array^ includes digitlines extending therethrough and into said 



1 h 

sense amplifiers, and wherein said array blocks include I/O lines running between adjacent rows of 

\ / 

individual arrays and through said senseymnnlifiers, said sense amplifiers including circuits for 
transferring signals on said digitlines to said I/O lines, and wherein 

said array blocks include datalines running between adjacent columns of individual arrays 

/ 

and through said row decoders to form intersections with said I/O lines, said plurality of 

peripheral devices including a plurality of multiplexers positioned at certain of said intersections of 

j 

I/O lines and datalines for transferring signals on said I/O lines to said datalines. 

/ 

73. A data path for a dynamic random access memory having a plurality of data cells 
organized into rows and columns to form a plurality of individual arrays, the plurality of individual 

arrays organized into rows and columns to form a plurality of array blocks, with the array blocks 

I 

organized into a plurality of quadrants, said data path comprising: 

/ 

a plurality of sense amplifiers positioned between adjacent rows of individual arrays; 



I; 
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a plurality of digitlines extending through each individual array and into said sense 
amplifiers; ^ 

a plurality of I/O lines running between adjacent rows of individual arrays and through 
said sense amplifiers, said sense amplifiers including/circuits for transferring signals on said 
digitlines to said I/O lines; / 

a plurality of datalines running betweenadjacent columns of individual arrays to form 

intersections with said I/O lines; / 

/ / 

a plurality of multiplexers positioned at certain of said intersections of I/O lines and 



datalines for transferring signals on said I/QJines to said datalines; 

a plurality of I/O blocks eafah responsive to said datalines from one of said plurality of 

H 

array quadrants; / 

a plurality of data read ^multiplexers responsive to said array I/O blocks; 

a plurality of data output buffers responsive to said plurality data read multiplexers; 

a plurality of data^pad drivers responsive to said plurality of data output buffers for 
making data read fromjthe cells available at a plurality of pads; 

a plurality of ^data in buffers responsive to data available at the plurality of pads; and 

a plurality d^data write multiplexers responsive to said plurality of data in buffers, and 
wherein said arr^y I/O blocks are responsive to said plurality of data write multiplexers. 

74. /An output buffer, comprising: 

a plurality of output drive transistors connected in series between a first voltage supply 
and ground; 



/ 
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an output terminal responsive to said series connected' transistors; 
a latch for receiving data to be output to said output terminal; 

a logic circuit responsive to said latch for controlling said output drive transistors to drive 
a voltage at said output terminal to one of a high and low potential representing a logic state of 
the data to be output; 

a boot capacitor for supplying additional voltage to certain of said drive transistors; 

;p / 

jj a holding transistor responsive to said logic circuit for connecting said boot capacitor to a 

1? 

jjj second supply voltage; and 



11 



a self-timed circuit path connected'aeross said holding transistor and said boot capacitor. 



smory, comprising: 



-.1 s 

75. A dynamic random access ipemo 

Jl an array of memory cells; 

't 5 

J: a plurality of peripheral devices for writing data into and reading data out of said array of 

11 j 

memory cells, said peripheral devices including a plurality of programmable multiplexer cells; 

/ 

a power supply; / 

/ 

a plurality of pads; and / 

/ 

layers of conductors providing interconnections between said plurality of memory cells, 

/ 

/» 

said plurality of peripheral devices, said power supply, and said plurality of pads. 

/ 

76. A programmable multiplexer cell for use in a memory device, comprising: 

/ 

a plurality of input^lines; 

a plurality of output lines; 

/ 

a plurality of programmable switches connecting said plurality of input lines to said 



plurality of output lines through said multiplexer. 
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77. A dynamic random access memory, cpmpnsmg: 

a plurality of individual arrays of memory cells, said individual arrays having digitlines 
extending therethrough, said individual arrays or ;anized into rows and columns to form a plurality 
of array blocks; 

a plurality of peripheral devices for writing data into and for reading data out of said 
. memory cells with said digitlines; 

a power supply for generating a plurality 

Ol 

m including a plurality of generators for produ 
j If number of generators being equal to said mi 




Itages, said power supply voltages 
itage for biasing said digitlines, said 
blocks; and 



a power distribution bus for delivering s^id plurality of supply voltages to said plurality of 
array blocks and said peripheral devices. 



78. A dynamic random access memory, 



:ompnsing: 



a plurality of individual arrays of memoiiy cells, said individual arrays having digitlines 
extending therethrough; 

a plurality of peripheral devices for writink data into and for reading data out of said 
memory cells with said digitlines, said peripheral devices including a plurality of sense amplifiers 
for sensing the signals on said digitlines, said sensi amplifiers being controlled by control signals 



having a greater magnitude than the magnitude of 
cells; 



a power supply for generating a plurality cf supply voltages; and 



a power distribution bus for delivering siai 
arrays and said peripheral devices 

'I 



the data signals to be written to said memory 



plurality of supply voltages to said individual 
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79. A sense amplifier, comprising: / 

a digitline for connecting an arra^to I/O lines; 

an equalization switch adjacent the array for equilibrating said digitline; 
an n-sense amplifier connected across said digitline; 

/ 

a p-sense amplifier connected across said digitline; 



an isolation switch connected between said n-sense and said p-sense amplifier and said 

I 

equalization switch for isolating said n-sense and p-sense amplifier from the array; and 



a connection switch for connecting said digitline to the I/O line. 

/ 

80. A dynamic random access memory, comprising: 

a plurality of individual arrays If memory cells, said individual arrays organized into rows 
and columns to form a phl-^^o|Urfray blocks; 

a plurality of peripheral devices for writing information into and reading information out of 

I 

said plurality of memory ceils, said plurality of peripheral devices including a plurality of sense 
amplifiers; / 

logic for producing a redundant signal for controlling said plurality of peripheral devices; 

// 

a power supply/ 



a plurality of piads; and 

not more than a first layer and a second layer of metal conductors providing 

/ 

interconnections between said plurality of memory cells, said plurality of peripheral devices, said 

/ 

logic, said power supply, and said plurality of pads, said redundant signal being routed through 

*? 
P 

said sense amplifiers in said second layer of metal. 
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